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(57) ABSTRACT

A vehicle body cover formed by a front cowling covering,
from a front direction, a front-head part of a vehicle body,
meter panels, and a front panel, which are mutually coupled,
covers the front part of the vehicle body. A windscreen
capable of being vertically moved by a varying mechanism is
disposed at a position above the front cowling. A traveling air
taken in at a front part of the vehicle body cover via an air
introduction part is exhausted from air-exhaust parts at proper
places on the meter panel or the front panel, and an overlap
area between the windscreen and the air introduction part in
front elevational view of the vehicle changes in accordance
with an aspect of the windscreen.

10 Claims, 12 Drawing Sheets
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1
WINDSHIELD DEVICE FOR VEHICLE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is based upon and claims the benefit of
priority of the prior Japanese Patent Application No. 2012-
271635, filed on Dec. 12, 2012, and the prior Japanese Patent
Application No. 2012-271701, filed on Dec. 12, 2012, the
entire contents of which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a windshield device, in a
vehicle such as a motorcycle, formed by including a wind-
screen attached to a front part of a vehicle body and having a
windshield function.

2. Description of the Related Art

There is a vehicle such as a motorcycle that includes a front
cowling, a leg shield, a windscreen, a meter panel and the like
provided at a front part of a vehicle body, in which the wind-
screen is designed to be vertically movable for improving a
windshield effect. In a relatively large-sized vehicle which
can travel at high speed, for example, if the windshield effect
is tried to be increased when the vehicle travels at high speed,
a negative pressure region is generated in the vicinity of a
front of a driver or a passenger, and due to the negative
pressure, the passenger sometimes feels that he/she is pulled
toward the front direction.

In order to secure the comfortability and the like of the
passenger, a measure regarding windshield is taken as in a
motorcycle disclosed in Patent Document 1, for example. In
this example, in order to alleviate an influence (noise, feeling
of discomfort and the like) due to a negative pressure gener-
ated, during traveling, at a rear of a part from a windscreen to
a leg shield, namely, a part right in front of a passenger, an air
introduction port is provided at a front part of a vehicle body.
Further, it is structured such that a traveling air from the front
direction is taken in to be led toward a rear of the windscreen,
to thereby alleviate the negative pressure.

Further, there is a motorcycle as disclosed in Patent Docu-
ment 1 which includes an opening in a form of gap between a
windscreen and a front cowling positioned below the wind-
screen. A traveling air from a front direction of a vehicle body
passing through the opening hits against a cover member
positioned behind the windscreen, and flows in a diagonally
upward direction so as to be along a rear surface of the
windscreen. Accordingly, it is possible to alleviate a negative
pressure generated at a rear of the windscreen during travel-
ing at high speed.

[Patent Document 1] Japanese Laid-open Patent Publication

No. 2002-284073

However, in a case of the windshield structure as described
above, the traveling air is constantly exhausted toward the
rear of the windscreen even at the time of traveling at low
speed in which the influence of negative pressure is small, and
the passenger receives the traveling air all the time, which, if
anything, results in that the structure is inferior in comfort-
ability.

Further, almost all of the traveling air from a part below the
windscreen flows toward the rear surface of the windscreen,
and in orderto lead the traveling air toward another place such
as a rear of a front panel and a rear of a leg shield where the
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negative pressure is easily generated, there is a need to addi-
tionally provide an air introduction port on the front cowling.

SUMMARY OF THE INVENTION

The present invention is made in view of such circum-
stances, and an object thereof is to provide a windshield
device for a vehicle which exhibits a proper windshield per-
formance in a constantly effective and efficient manner.

A windshield device for a vehicle of the present invention
is a windshield device for a vehicle characterized in that it
includes: a vehicle body cover formed by a front cowling
covering, from a front direction, a front-head part of a vehicle
body, meter panels positioned at a rear of the front cowling,
and a front panel positioned behind and below the meter
panels, which are mutually coupled, the vehicle body cover
covering the front part of the vehicle body to form a uniform
external appearance of the front part of the vehicle body; and
a windscreen disposed at a position above the front cowling
and capable of being vertically moved by a varying mecha-
nism, in which a traveling air taken in at a front part of the
vehicle body cover via an air introduction part is exhausted
from air-exhaust parts at proper places on the meter panel or
the front panel, and an overlap area between the windscreen
and the air introduction part in front elevational view of the
vehicle changes in accordance with an aspect of the wind-
screen.

Further, it is characterized in that in the windshield device
for the vehicle of the present invention, the varying mecha-
nism can change the aspect of the windscreen including at
least a position, an angle and a shape, and the windscreen
covers a larger area of the air introduction part at its lower end
position, compared to a case in which the windscreen is
positioned at its rising end position, in front elevational view
of the vehicle.

Further, it is characterized in that in the windshield device
for the vehicle of the present invention, the windscreen cov-
ers, at its lower end position, an entire area of the air intro-
duction part in front elevational view of the vehicle.

Further, it is characterized in that in the windshield device
for the vehicle of the present invention, the windscreen
includes an approximately transparent screen main body and
a non-transparent cover covering a lower part of the screen
main body, in which the cover covers an approximately entire
area of the air introduction part at the lower end position of the
windscreen, in front elevational view of the vehicle.

Further, it is characterized in that in the windshield device
for the vehicle of the present invention, a screen backside
ventilation passage is provided at a backside of the wind-
screen, and the air introduction part is positioned at a front
surface of the meter panel and is communicated with an
intermediate portion of the screen backside ventilation pas-
sage, in which a cross-sectional area of the screen backside
ventilation passage is reduced as the windscreen moves
upward.

Further, it is characterized in that in the windshield device
for the vehicle of the present invention, the screen backside
ventilation passage is formed rearward and upward from a
lower part of the windscreen along the front surface of the
meter panel, in a space between a rear surface of the wind-
screen and the meter panel.

Further, it is characterized in that in the windshield device
for the vehicle of the present invention, the windscreen
includes a projecting piece capable of blocking the screen
backside ventilation passage or reducing the cross-sectional
area of the screen backside ventilation passage, at a position
above the air introduction part.
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Further, it is characterized in that in the windshield device
for the vehicle of the present invention, the projecting piece is
provided at a rear surface of a cover of the windscreen.

Further, it is characterized in that in the windshield device
for the vehicle of the present invention, the meter panel
includes a projecting piece capable of blocking the screen
backside ventilation passage or reducing the cross-sectional
area of the screen backside ventilation passage, at a position
above the air introduction part.

Further, it is characterized in that in the windshield device
for the vehicle of the present invention, the projecting piece is
formed of a flexible member.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side view of a motorcycle according to an
embodiment of the present invention;

FIG. 2 is a top view of the motorcycle according to the
embodiment of the present invention;

FIG. 3 is a front elevational view of the motorcycle accord-
ing to the embodiment of the present invention;

FIG. 4 is a perspective view illustrating a part in the periph-
ery of a varying mechanism of a windscreen in the embodi-
ment of the present invention;

FIGS. 5A and 5B are a front elevational view and a side
view, respectively, of a part in the periphery of a windshield
device when the windscreen in the embodiment of the present
invention is raised;

FIGS. 6A and 6B are a front elevational view and a side
view, respectively, of a part in the periphery of the windshield
device when the windscreen in the embodiment of the present
invention is lowered;

FIG. 7 shows a sectional view taken along line I-I in FIG.
5A and an enlarged view of a part A;

FIG. 8 shows a sectional view taken along line II-11 in FIG.
6A and an enlarged view of a part B;

FIG. 9 is a sectional view taken along line III-I1] in FIG. 7,
illustrating a part in the periphery of a screen backside ven-
tilation passage when the windscreen in the embodiment of
the present invention is raised;

FIG. 10 is a sectional view taken along line IV-1V in FIG.
8, illustrating a part in the periphery of the screen backside
ventilation passage when the windscreen in the embodiment
of the present invention is lowered;

FIG. 11 shows a sectional view taken along line I-I in FIG.
5A and an enlarged view of a part C, illustrating a second
embodiment of the present invention;

FIG. 12 shows a sectional view taken along line II-II in
FIG. 6A and an enlarged view of a part D, illustrating the
second embodiment of the present invention;

FIG. 13 is a sectional view taken along line V-V in FIG. 11,
illustrating a part in the periphery of a screen backside ven-
tilation passage when a windscreen in the second embodi-
ment of the present invention is raised; and

FIG. 14 is a sectional view taken along line VI-VI in FIG.
12, illustrating a part in the periphery of the screen backside
ventilation passage when the windscreen in the second
embodiment of the present invention is lowered.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Hereinafter, preferred embodiments of a windshield device
for a vehicle according to the present invention will be
described based on the drawings.

The present invention can be effectively applied to respec-
tive types of motorcycles, but, in this embodiment, an
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example of so-called scooter type vehicle as amotorcycle 100
as illustrated in FIG. 1 and the like, for example, is employed.
Here, an entire configuration of the motorcycle 100 according
to the present embodiment will be first described. Note that
FIG. 11is aside view, FIG. 2 is atop view, and F1G. 3 is a front
or front elevational view of the motorcycle 100. In substantial
parts of these respective drawings, a front and a rear of a
vehicle are indicated by an arrow mark Fr and an arrow mark
Rr, respectively, and a right and a left of the vehicle are
indicated by an arrow mark R and an arrow mark L., respec-
tively.

In FIG. 1 to FIG. 3, in a front part of a later-described
vehicle body frame made of steel or aluminum alloy, there are
provided two front forks 101 supported to be able to pivot in
right and left directions by a steering head pipe. A handle 102
is fixed to upper ends of the front forks 101, and the handle
102 has grips 103 on both right and left ends thereof. A front
wheel 104 is rotatably supported by lower portions of the
front forks 101, and a front fender 105 is fixed so as to cover
a part above the front wheel 104.

To rear portions of the vehicle body frame, swing arms 106
are provided in a swingable manner, and a rear shock absorber
107 is laid between the vehicle body frame and the swing
arms 106. The swing arms 106 have a power transmission
mechanism built therein formed of a belt-type continuously
variable transmission or a plurality of gear trains. A rear
wheel 108 is rotatably supported on rear end portions of the
swing arms 106, and the rear wheel 108 is designed to be
rotationally driven via the above-described power transmis-
sion mechanism. A rear fender 109 is fixed so as to cover a
part above the rear wheel 108.

Note that although not illustrated, to an engine unit
mounted on the vehicle body frame, an air-fuel mixture is
supplied from an intake system including an air cleaner
device and the like, and an exhaust gas after combustion is
exhausted through an exhaust pipe. Further, main composing
members of the vehicle including not only the engine unit but
also a fuel tank, a radiator device and the like are covered by
a later-described vehicle body cover, resulting in that an
external appearance of the vehicle exhibits a smoothly con-
tinued simple form with a sense of uniformity, as illustrated in
FIG. 1. Further, a driver’s seat 110 and a tandem seat 111 are
continuously provided at a position of approximately center
of the vehicle toward the rear direction.

Regarding the vehicle body cover at the front part of the
vehicle of the motorcycle 100, a front-head part of the vehicle
body is covered, from the front direction, by a front cowling
112, and at a position above the front cowling 112, a movable
windscreen 113 is disposed, as will be described later. Fur-
ther, at a position above the front cowling 112, there is pro-
vided a meter 114 positioned behind the windscreen 113. This
meter 114 has a meter main body part 115 built therein
formed by unitizing measuring instruments including a
speedometer, a tachometer, various indicator lamps or the
like, and a part surrounding the meter 114 and a periphery of
the part are covered, from the front side, by a front meter panel
116 positioned right behind the windscreen 113. Further, the
part surrounding the meter 114 and the periphery of the part
are covered, from the rear side, by a rear meter panel 117
positioned so as to face a passenger M. Further, a front panel
118 is disposed at a position behind the front cowling 112 and
behind and below the meter 114, and the front panel 118 is
positioned so as to face the passenger M.

At a position below the front cowling 112 and the front
panel 118, a front leg shield 119 and a rear leg shield 120 are
mutually coupled so as to be positioned in front of legs of the
passenger M. The front cowling 112, the front meter panel
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116 and the rear meter panel 117 positioned behind the front
cowling 112, the front panel 118, the front leg shield 119 and
the rear leg shield 120 cover the front part of the vehicle body,
as the vehicle body cover formed by being mutually coupled,
to thereby form a uniform external appearance of the front
part of the vehicle body. The above-described vehicle body
cover and windscreen 113 are disposed and configured so as
to cover, from the front in a vehicle traveling direction, at least
the legs of a lower body and a part in the periphery of the
handle 102 including an upper body of the passenger M.

On both right and left sides in the vicinity of a lower part of
the rear leg shield 120, low-floor right and left footrests 121
are provided toward the rear direction, and the passenger M
can be seated on the seat 110 by putting his/her feet on these
footrests 121. Note that at a position behind the footrests 121,
there are provided footrests 122 for the tandem seat 111. Ata
position between the right and left footrests 121, there is
provided a center cover 123 extending in the front and rear
directions while projecting upward, and having a floor tunnel
part formed in the inside thereof. In a side surface of the
vehicle, a part in the periphery of a lower part of the center
cover 123 and a part in the periphery of a rear part of the center
cover 123 are covered by a lower side cover 124 and a rear
side cover 125, respectively. The lower side cover 124 and the
rear side cover 125 configure a vehicle body cover in the
periphery of the rear part of the vehicle, in which the respec-
tive vehicle body covers including the aforementioned
vehicle body cover in the periphery of the front part of the
vehicle are basically molded by a synthetic resin, and are
attached and fixed to the vehicle body frame directly or indi-
rectly via supporting members such as brackets.

Further, to a center of the front surface of the front cowling
112, apair of right and left two-lamp-type head lamps 126 are
attached, and a pair of right and left side-view mirrors 127 are
supported at positions in a moderately rearward and diago-
nally upward direction with respect to the respective head
lamps 126.

As described above, the windscreen 113 is disposed at the
position above the front cowling 112. Here, when a support-
ing structure of the windscreen 113 is schematically
described, in the present embodiment, there is provided a
varying mechanism that supports the windscreen 113 in a
vertically movable manner. As illustrated in FIG. 4, at a rear
side of the windscreen 113 (rear surface side, namely, pas-
senger M side), a varying mechanism 128 is disposed. In this
example, the mechanism is disposed by utilizing a space in
the inside of the front meter panel 116 of the meter 114, and,
although detailed illustration is omitted, there are provided a
base plate 129 fixed to the vehicle body frame side via a
bracket or the like, and a pair of right and left guide rails 130
provided by being fixed onto the base plate 129. The guide
rails 130 are disposed by being inclined at a predetermined
angle so that they are inclined rearward and upward along the
front and rear directions. As a concrete configuration of the
guide rails 130, guide rails with recessed guide grooves, for
example, may be employed.

Meanwhile, there are provided sliders 131 supported so as
to be disposed to correspond to the guide rails 130 via a
bracket 132 fixed to the vicinity of a lower part of a rear
surface of the windscreen 113. The sliders 131 engage with
the guide grooves of the guide rails 130 in a slidable manner,
and accordingly, the windscreen 113 can perform predeter-
mined stroke reciprocation in up and down directions at a
predetermined inclination angle along the guide rails 130
(arrow mark X in FIG. 4). Note that it is possible that an
actuator including a drive motor or the like is used as a drive
source for vertically moving the windscreen 113, and the
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actuator is operated by using a manual switch or automati-
cally controlled in accordance with a vehicle speed or the like.
In a case of the above, it is possible to design such that the
windscreen 113 is positioned and fixed at, at least upper and
lower stroke ends of the reciprocation of the windscreen 113,
namely, it is positioned and fixed in two stages, or it is also
possible to design such that the windscreen 113 is arbitrarily
positioned and fixed at several places including the middle of
the stroke of the reciprocation of the windscreen 113, namely,
it is arbitrarily positioned and fixed in three stages or more.

Further, in this case, the windscreen 113 has: an approxi-
mately transparent screen main body 113 A which is formed
in an approximately trapezoid shape or the like in which a
width is moderately narrowed from a lower end side with a
wide width toward an upper end side; and a non-transparent
cover 113B attached along a bottom edge of the screen main
body 113 A, as illustrated in FIG. 3 and the like. Note that the
cover 113B canalso be attached and fixed via the bracket 132.
As illustrated in FIG. 3 and the like, the cover 113B exhibits
a belt shape having a certain width in the up and down direc-
tions, and is extended along a total width of the screen main
body 113A. Since the cover 113B is not transparent, it is
possible to hide a member or a part positioned behind the
cover 113B, in front elevational view and the like.

In the above case, in the present example, the function of
vertically moving the windscreen 113 is provided as a typical
function of the varying mechanism 128, and there are further
provided, in addition to such a function of varying the posi-
tion in the vertical direction, a function of changing an incli-
nation angle or changing a shape, or the like, for example. As
described above, the varying mechanism 128 has a varying
function with which a posture and a shape of the windscreen
113 including the position of the windscreen 113 (these are
comprehensively referred to as “aspect”) can be arbitrarily
changed.

As described above, the windscreen 113 is configured in
the vertically movable manner, in which it is positioned at a
rising end of the vertical movement as illustrated in FIG. 5,
and further, it is positioned at a lower end of the vertical
movement as illustrated in FIG. 6. Note that FIG. SA and FIG.
5B are a front elevational view and a side view, respectively,
of a part in the periphery of the windscreen 113 when the
windscreen 113 is at the rising end. Further, FIG. 6 A and F1G.
6B are a front elevational view and a side view, respectively,
of a part in the periphery of the windscreen 113 when the
windscreen 113 is at the lower end.

Next, FIG. 7 and FIG. 8 illustrate an internal structure of
the vehicle body cover at the front part of the vehicle. Note
that FIG. 7 illustrates a state where the windscreen 113 is
raised, and FIG. 8 illustrates a state where the windscreen 113
is lowered. First, in these drawings, to a front and top part of
the vehicle body frame 133 whose one part is illustrated, a
steering head pipe 134 is coupled, and the front forks 101 are
supported via this steering head pipe 134, as described above.
The meter 114, the head lamps 126 and the like are attached
and fixed directly or indirectly via a supporting structure
formed of an appropriate bracket or stay or a supporting
member 135, by utilizing the vehicle body frame 133 and the
steering head pipe 134.

Now, first, in the embodiment of the present invention,
there is provided a gap between the windscreen 113 and the
front meter panel 116 as illustrated in FIG. 7 and the like, and
by the gap, a ventilation passage 11 (screen backside venti-
lation passage) is formed from the lower direction to the
upper direction along the backside (rear side) of the wind-
screen 113, as indicated by an arrow mark. Further, as indi-
cated by oblique lines in FIG. 5A and the like in this example,
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on a center part in the horizontal direction of the front meter
panel 116, there is provided an air introduction part 1 formed
of the front meter panel 116 which is recessed rearward, and
it is designed such that a traveling air 10 is taken in the inside
of'the vehicle body cover from the air introduction part 1. The
air introduction part 1 has an air introduction port 2 at a
recessed portion of the air introduction part 1 which is pro-
vided by being recessed, as illustrated in FIG. 7 or FIG. 8. The
air introduction port 2 is positioned at the front part of the
vehicle body cover, and is substantially opened in the
approximately forward direction, thereby making the inside
and the outside of the vehicle body cover to be communicated
with each other.

The windscreen 113 is vertically moved at the front side of
the front meter panel 116, and the periphery of the lower end
part of the windscreen 113, namely, the cover 113B is dis-
posed so as to hang from above the air introduction part 1 to
cover the part. As illustrated in FIG. 7, when the windscreen
113 is raised, the cover 113B is positioned right in front of the
air introduction part 1, and the cover 113B and the air intro-
duction part 1 come close to each other to a level in which a
part (lower part) of the air introduction part 1 is exposed from
the lower side of the cover 113B in front elevational view of
the vehicle, as illustrated in FIG. 5A. At this time, an overlap
area between the windscreen 113 and the air introduction part
1 is relatively small, and the air introduction part 1 becomes
substantially in an opened state. In this case, the air introduc-
tion port 2 itself is not substantially exposed, in external
appearance, in front elevational view of the vehicle.

On the other hand, as illustrated in FIG. 8, when the wind-
screen 113 is lowered, the cover 113B is positioned below the
air introduction part 1, and as illustrated in FIG. 6 A, the air
introduction part 1 is not exposed from the lower side of the
cover 113B in front elevational view of the vehicle. At this
time, an overlap area between the windscreen 113 and the air
introduction part 1 is relatively large, and the air introduction
part 1 becomes substantially in a closed state in front eleva-
tional view. As described above, the overlap area between the
windscreen 113 and the air introduction part 1 in front eleva-
tional view of the vehicle is increased or reduced in accor-
dance with the vertical movement of the windscreen 113.

Further, in the vicinity of the upper end part of the front
meter panel 116, there are provided air-exhaust parts 3 posi-
tioned at the rear side of the windscreen 113, as illustrated in
FIG. 7 or FIG. 8. To each of the air-exhaust parts 3, an
air-exhaust port 4 opening upward is formed. As illustrated in
FIG. 5A, in this example, there are provided a pair of right and
left air-exhaust ports 4 which are symmetric with respectto a
center. There is formed an internal ventilation passage 12 in
which a part of the traveling air 10 taken in the inside of the
vehicle body cover from the air introduction part 1 flows
toward the air-exhaust port 4 along approximately backside
(rear side) of the front meter panel 116, as indicated by an
arrow mark.

Further, in the vicinity of a rear part of the front panel 118,
there is provided an air-exhaust part 5 as illustrated in FIG. 7
or FIG. 8. To the air-exhaust part 5, an air-exhaust port 6
opening toward the passenger M (refer to FIG. 1) side is
formed. As illustrated in FIG. 2, in this example, a single
air-exhaust port 6 is provided at a center part in the horizontal
direction of the vehicle. There is formed an internal ventila-
tion passage 13 in which a part of the traveling air 10 taken in
the inside of the vehicle body cover from the air introduction
part 1 flows toward the air-exhaust port 6 by passing through
the inside of the vehicle body cover, as indicated by an arrow
mark.

10

15

20

25

30

35

40

45

50

55

60

65

8

Here, when a shape of the cover 113B is described by
referring to FIG. 9 (when the windscreen 113 is raised), there
are provided narrowing parts 7 formed by making a part of the
cover 113B to be projected toward the front meter panel 116
side. In this example, a pair of narrowing parts 7 disposed by
being separated from each other in the horizontal direction
are formed so as to sandwich the air introduction part 1, and
by providing these narrowing parts 7, when the windscreen
113 is raised, in particular, a cross-sectional area of the screen
backside ventilation passage 11 indicated by a dashed line in
FIG. 9 is reduced, compared to a case where the windscreen
113 islowered (FIG. 10). The narrowing parts 7 are formed so
that a cross-sectional area projecting toward the front meter
panel 116 side is gradually increased when the windscreen
113 is raised, and the cross-sectional area becomes the largest
at the rising end position of the windscreen 113.

The windshield device for the vehicle of the present inven-
tion is configured as above, and next, main operation and
effect and the like of the device will be described.

As illustrated in FIG. 5B or FIG. 6B, when the vehicle
travels, it receives the traveling air 10 from the front direction,
but, it is possible to prevent the traveling air from being
directly hit against the passenger M, because of a windshield
effect provided by the vehicle body cover formed of the front
cowling 112, the windscreen 113 and the like. In this case,
since the windscreen 113 is movable, by raising/lowering the
windscreen 113 in accordance with the high speed/low speed
oftraveling speed of the motorcycle 100, a proper windshield
effect can be achieved. Meanwhile, since the windscreen 113
is raised at a time of traveling at high speed, in particular, a
negative pressure region S is generated at a rear of the wind-
screen 113 and the front panel 118 as illustrated in FIG. 1,
which becomes, if no measure is taken, a main cause of
making the passenger M uncomfortable.

Inthe present invention, the aspect of the windscreen 113 is
changed, with the use of the varying mechanism 128, in
accordance with the situation and the like of the vehicle.
Concretely, the overlap area between the windscreen 113 and
the air introduction part 1 in front elevational view of the
vehicle is increased or decreased in accordance with the ver-
tical movement of the windscreen 113, namely, the wind-
screen 113 is made to have a function of opening/closing the
air introduction port 2. For example, at a time of traveling at
high speed, the windscreen 113 is raised, so that the air
introduction part 1 becomes in the opened state as illustrated
in FIG. 5A, resulting in that a part of the traveling air 10 taken
in from the air introduction part 1 passes through the internal
ventilation passage 12 and the internal ventilation passage 13
to be exhausted from the air-exhaust port 4 of the air-exhaust
part 3 or the air-exhaust port 6 of the air-exhaust part 5.

As described above, by making the traveling air 10 to be
taken in from the air introduction part 1 and exhausted from
the air-exhaust ports 4 and 6, it is possible to alleviate the
generation of the negative pressure region S in front of the
passenger M or to cool the measuring instruments of the
meter main body part 115. When it is required to take in the
traveling air 10 for the purpose of alleviating the negative
pressure, cooling the instrument or the like, as described
above, the air introduction port 2 is opened to actively make
an air from the front direction of the vehicle to be easily taken
in. On the other hand, when there is no necessity of taking in
the traveling air 10 at a time of traveling at low speed and the
like, the windscreen 113 is lowered to substantially close the
air introduction part 1, and at this time, operation and effect
such that an air resistance is reduced and the like, are simul-
taneously exhibited.
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Further, the windscreen 113 vertically moved by the vary-
ing mechanism 128 covers a larger area of the air introduction
part 1 at its lower end position, compared to a case in which
the windscreen 113 is positioned at its rising end position.

Specifically, although the overlap area between the air
introduction part 1 and the windscreen 113 is reduced in front
elevational view of the vehicle as illustrated in FIG. 5A when
the windscreen 113 is raised, the overlap area between the
both is increased as illustrated in FIG. 6A when the wind-
screen 113 is lowered.

Generally, at a time of traveling at high speed in which the
windscreen 113 is often raised, a strong negative pressure is
generated at a rear of the front panel 118 and the windscreen
113, so that an effect of alleviating the negative pressure
achieved by leading the traveling air is large. Under this
situation, by disposing the air introduction part 1 so that the
part is exposed from the lower edge of the windscreen 113 in
front elevational view of the vehicle, the air from the front
direction of the vehicle is made to be easily taken in. Further,
since a larger amount of air can be sent to the rear of the front
panel 118 and the windscreen 113, the negative pressure state
can be effectively alleviated, resulting in that the comfortabil-
ity is improved. Conversely, at a time of traveling at low speed
in which the windscreen 113 is often lowered, there is created
a state where the negative pressure itself to be generated is
weak, and it is not required to take in the traveling air, and by
covering, at this time, the air introduction part 1 with the
windscreen 113, an excessive air introduction with respect to
the passenger M is suppressed, resulting in that the comfort-
ability is improved.

Further, in front elevational view of the vehicle, the wind-
screen 113 covers the entire area of the air introduction part 1
at its lower end position. Specifically, when the windscreen
113 is lowered, the windscreen 113 completely covers the air
introduction part 1 in front elevational view of the vehicle as
illustrated in FIG. 6A.

Under the situation where no air introduction is needed, an
unnecessary blow of air with respect to the passenger M is
stopped, and accordingly, the comfortability of the passenger
M is improved. In this case, by disposing the air introduction
part 1 so that it is housed within a movable range of the
windscreen 113 (this range corresponds to a region in which
another part such as the head lamps 126 cannot be disposed),
at a position right behind the windscreen 113, when the wind-
screen 113 is lowered, it is possible to completely hide the air
introduction part 1 as illustrated in FIG. 6A, resulting in that
an excellent external appearance can be achieved. Further, the
degree of freedom of disposition and design of another part,
which is, for example, the head lamps 126 or the like, posi-
tioned at the front surface of the front cowling 112, is
improved.

Further, the windscreen 113 includes the approximately
transparent screen main body 113A and the non-transparent
cover 113B that covers the lower part of the screen main body
113A. In this case, the cover 113B covers the approximately
entire area of the air introduction part 1 at the lower end
position of the windscreen 113, in front elevational view of
the vehicle.

By providing the air introduction part 1 at the position hid
by the non-transparent cover 113B as illustrated in FIG. 6A,
when the vehicle is stopped and the windscreen 113 is low-
ered, it is possible to hide the air introduction part 1 posi-
tioned at the front surface of the vehicle body. When it is
designed such that the periphery of the air introduction part 1
cannot be seen as described above, it is possible simplify the
external appearance, to thereby improve the appearance.
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Further, the screen backside ventilation passage 11 is pro-
vided on the backside of the windscreen 113. The screen
backside ventilation passage 11 is formed from the lower part
of'the windscreen 113 to the rearward and upward directions
along the front surface of the front meter panel 116, in the
space between the rear surface of the windscreen 113 and the
front meter panel 116. The air introduction part 1 is positioned
at the front surface of the front meter panel 116 and is com-
municated with the intermediate portion of the screen back-
side ventilation passage 11, and the cross-sectional area of the
screen backside ventilation passage 11 is reduced as the wind-
screen 113 is moved upward.

Namely, the movable windscreen 113 whose aspect can be
changed in accordance with the situation and the like of the
vehicle, is made to have a function of narrowing the screen
backside ventilation passage 11. When the traveling air is
required to be taken in for alleviating the negative pressure,
since the negative pressure is generated in a wide range when
the windscreen 113 is raised, in particular, by narrowing the
cross-sectional area of the screen backside ventilation pas-
sage 11 at this time, a larger amount of air taken in from the
front surface of the front cowling 112 can be led to the air
introduction part 1, and the air can be led not only to the rear
of the windscreen 113 but also to the rear of the front meter
panel 116 or the rear of the front panel 118, namely, the part
right in front of the passenger M, resulting in that the negative
pressure can be efficiently alleviated in a wider range even
with the small number of air introduction port 2, which
improves the comfortability.

As described above, in the windshield device of the present
invention, at a time of traveling at normal speed including
relatively low speed, basically, the traveling air 10 is not taken
in from the air introduction part 1, to thereby suppress the
unnecessary entrainment of wind and the like, and on the
other hand, when the traveling air 10 is required to be taken in
ata time of traveling at high speed or cooling the instruments
and the like, in particular, the air introduction port 2 is opened
so that the traveling air 10 is actively made to be easily taken
in. As described above, the traveling air 10 is not simply taken
in from the air introduction part 1, but, the traveling air 10 can
be effectively taken in according to the state and the like of the
vehicle. At this time, it is possible to improve the degree of
freedom of design of another part and the like in the periphery
of'the device, and to substantially guarantee the appearance of
the vehicle.

Here, a second embodiment of the windshield device for
the vehicle of the present invention will be described. Note
that the same reference numerals are given to members which
are substantially the same as those of the above-described
embodiment or members corresponding to those of the
above-described embodiment. FIG. 11 and FIG. 12 illustrate
an internal structure of a vehicle body cover at a front part of
a vehicle in the second embodiment. Note that FIG. 11 illus-
trates a state where the windscreen 113 is raised, and further,
FIG. 12 illustrates a state where the windscreen 113 is low-
ered.

In the second embodiment, in particular, the windscreen
113 is provided with a projecting piece 8 which can block the
screen backside ventilation passage 11 or reduce a cross-
sectional area of passage of the screen backside ventilation
passage 11 at a position above the air introduction port 2 when
the windscreen 113 is raised, as illustrated in FIG. 11. The
projecting piece 8 is formed of a flexible member, so that it
has flexibility, and as illustrated in FIG. 11, in this example,
the projecting piece 8 is formed by being projected rearward
on the backside of the cover 113B. Further, the projecting
piece 8 is formed to have a considerable width in the horizon-
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tal direction with respect to the screen backside ventilation
passage 11, as illustrated in FIG. 13 in which a forming region
of the projecting piece 8 is indicated by oblique lines.

Meanwhile, the front meter panel 116 is provided with a
projecting piece 9 which can block the screen backside ven-
tilation passage 11 or reduce a cross-sectional area of passage
of the screen backside ventilation passage 11 at a position
above the air introduction port 2, as illustrated in FIG. 11 or
FIG. 12. The projecting piece 9 has flexibility, and as illus-
trated in FIG. 11 and the like, the projecting piece 9 is formed
by being projected forward on the front surface side (front
side) of the front meter panel 116. The projecting piece 9 is
also formed to have a considerable width in the horizontal
direction with respect to the screen backside ventilation pas-
sage 11.

As described above, in the second embodiment of the
present invention, the windscreen 113 is provided with the
projecting piece 8 which can block the screen backside ven-
tilation passage 11 or reduce the cross-sectional area of the
screen backside ventilation passage 11 at the position above
the air introduction part 1, as illustrated in FIG. 11.

The projecting piece 8 serves as a so-called weir with
respect to the traveling air 10 to be flowed into the screen
backside ventilation passage 11, resulting in that an effect of
leading the air to the air introduction part 1 can be improved
when the windscreen 113 is raised. When the windscreen 113
is raised, the air introduction part 1 is made to be in the opened
state, which makes it possible to easily take in the traveling air
10 from the air introduction part 1, and together with the
above effect, it is possible to more effectively facilitate the
effect of making the traveling air 10 flow into the air intro-
duction part 1 while suppressing the flow of traveling air 10
into the screen backside ventilation passage 11. Namely, the
traveling air 10 can be more efficiently taken in from the air
introduction part 1.

Further, the projecting piece 8 is provided on the rear
surface of the cover 113B of the windscreen 113.

It is designed such that by providing the projecting piece 8
at a position hid by the cover 113B being the non-transparent
member, the projecting piece 8 does not appear in the external
appearance, and from this point as well, the improvement in
appearance can be realized.

Further, the front meter panel 116 is provided with the
projecting piece 9 which can block the screen backside ven-
tilation passage 11 or reduce the cross-sectional area of the
screen backside ventilation passage 11 at the position above
the air introduction part 1.

The projecting piece 9 serves as a weir with respect to the
air to be flowed into the screen backside ventilation passage
11, and also in this case, it is possible to improve the effect of
leading the air to the air introduction part 1 in a state where the
windscreen 113 is raised.

Further, the projecting piece 8 or the projecting piece 9 is
formed of the flexible member.

When the projecting piece 8 or the projecting piece 9 is
formed as a member which is abutted on an abutting surface
with the front meter panel 116 or the windscreen 113 and is
bent, a gap at the abutting surface is reduced as much as
possible, resulting in that the air that flows into the screen
backside ventilation passage 11 can be more effectively
blocked.

The present invention has been described above together
with the various embodiments, but, the present invention is
not limited only to these embodiments, and modifications and
the like can be made within the scope of the present invention.

For example, it is also possible to provide a plurality of air
introduction parts 1 (or air introduction ports 2) and air-
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exhaust parts 3, 5 (or air-exhaust ports 4, 6) along the hori-
zontal direction (vehicle width direction) with a predeter-
mined interval therebetween, in a manner other than the
above.

Further, although the present embodiment is configured
such that the air introduction port 2 is provided on the front
meter panel 116, it is not limited to use the meter panel as long
as a member positioned behind the windscreen 113 and pro-
vided with the air introduction port 2 is employed. For
example, even if a member formed by extending the front
cowling 112 in the upper direction or another cover member
is employed, a similar effect can be expected, and accord-
ingly, this case can be regarded as the same as the present
case.

Further, as a target applicable to the present invention, it is
also possible to employ a small-sized vehicle including a
cowling structure similar to that of the present embodiment (a
four-wheel off-road vehicle or the like, for example), other
than the motorcycle.

According to the present invention, by changing a substan-
tial opening area of an air introduction port positioned at a
rear of a windscreen, namely, by providing a function of
opening/closing an air introduction part in accordance with a
state of the movable windscreen, it is possible to effectively
and properly adjust an amount of air to be introduced.

Further, according to the present invention, when the wind-
screen is raised, a screen backside ventilation passage is nar-
rowed to reduce a cross-sectional area of the passage, to
thereby adjust an amount of air to be introduced toward the
backside of the windscreen, resulting in that a traveling air
can be more efficiently led to another air introduction path.

It should be noted that the above embodiments of the
present invention merely illustrate concrete examples of
implementing the present invention, and the technical scope
of the present invention is not to be construed in a restrictive
manner by these embodiments. That is, the present invention
may be implemented in various forms without departing from
the technical spirit or main features thereof.

What is claimed is:
1. A windshield device for a vehicle, comprising:

a vehicle body cover formed by a front cowling covering,
from a front direction, a front-head part of a vehicle
body, meter panels positioned at a rear of the front cowl-
ing, and a front panel positioned behind and below the
meter panels, such that the front cowling, meter panels,
and front panel are mutually coupled, said vehicle body
cover covering the front-head part of the vehicle body to
form a uniform external appearance of the front part of
the vehicle body; and

awindscreen disposed at a position above the front cowling
and capable of being vertically moved by a varying
mechanism between a lower end position and a rising
end position, wherein:

atraveling air taken in at a front part of said vehicle body
cover via an air introduction part is exhausted from
air-exhaust parts at proper places on the meter panels
or the front panel;

an overlap area between said windscreen and the air
introduction part in front elevational view of the
vehicle changes in accordance with an aspect of said
windscreens;



US 9,283,830 B2

13

a screen backside ventilation passage is provided at a
backside of said windscreen, and the air introduction
part is positioned at a front surface of the meter panels
and is communicated with an intermediate portion of
the screen backside ventilation passage, and

a cross-sectional area of the screen backside ventilation
passage is reduced as said windscreen moves upward.

2. The windshield device for the vehicle according to claim
15
wherein:
the varying mechanism can change the aspect of said wind-
screen including at least a position, an angle and a shape;
and
said windscreen covers a larger area of the air introduction
part at the lower end position, compared to a case in
which said windscreen is positioned at the rising end
position, in front elevational view of the vehicle.
3. The windshield device for the vehicle according to claim
2, wherein:
said windscreen covers, at the lower end position an entire
area of the air introduction part in front elevational view
of the vehicle.
4. The windshield device for the vehicle according to claim
3 ’
wherein:
said windscreen comprises an approximately transparent
screen main body and a non-transparent cover covering

a lower part of the screen main body, wherein

the non-transparent cover covers an approximately entire
area of the air introduction part at the lower end position
of said windscreen, in front elevational view of the
vehicle.
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5. The windshield device for the vehicle according to claim
15
wherein:
the screen backside ventilation passage is formed rearward
and upward from a lower part of said windscreen along
the front surface of the meter panels, in a space between
a rear surface of said windscreen and the meter panels.
6. The windshield device for the vehicle according to claim
15
wherein:
said windscreen comprises a projecting piece capable of
blocking the screen backside ventilation passage or
reducing the cross-sectional area of the screen backside
ventilation passage, at a position above the air introduc-
tion part.
7. The windshield device for the vehicle according to claim
6, wherein:
the projecting piece is provided at a rear surface of a cover
of said windscreen.
8. The windshield device for the vehicle according to claim
15
wherein:
the meter panels comprises a projecting piece capable of
blocking the screen backside ventilation passage or
reducing the cross-sectional area of the screen backside
ventilation passage, at a position above the air introduc-
tion part.
9. The windshield device for the vehicle according to claim
6, wherein: the projecting piece is formed of a flexible mem-
ber.
10. The windshield device for the vehicle according to
claim 8, wherein: the projecting piece is formed of a flexible
member.



